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[SUBJECT] 

The problem of this invention, (1) The cx)st 
reduction of an optical module, (2) The 
improvement in the combination accuracy of an 
optical element and an optical fibre, (3) It is the 
improvement In a heat and mechanical 
reliability. 

[SOLUTION] 

An optical element 102, the substrate 106 in 
which the optical fibre 103 was mounted, the 
cap 107 for suppressing the above mentioned 
optical fibre 103, the micro capillary 104 in 
which the above mentioned optical fibre 103 
was inserted, and the above mentioned micro 
capillary 1 04 are provided with the optical fibre 
110 with the connector Inserted and fixed. 

It inserts in the condition of having made the 
optical fibre 1 03 which has length equivalent to 
the above mentioned micro capillary 104 
protruding from the end of the micro capillary 
104, and the above mentioned projected optical 
fibre 103 is arranged on V groove 113 of the 
above mentioned substrate 106. 

The optical element 102, the substrate 106 in 
which the optical fibre 103 was mounted, and 
the lead frame 108 which consists of the 
bonding lead 121, the die pad suspension 122, 
and the die pad 123 are provided. 

The substrate 106 in which the optical 
element 102 and the optical fibre 103 were 
mounted is arranged on the die pad 123. 
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Figure 1 



[CLAIMS] 



1 ] 
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[CLAIM 1] 

A optical module, in which an optical element, 
the substrate in which the optical fibre was 
mounted, the cap for suppressing an above 
mentioned optical fibre, the micro capillary in 
which the above mentioned optical fibre was 
inserted, and the above mentioned micro 
capillary are provided with the optical fibre with 
the connector inserted and fixed. 

It inserts in the condition of having made the 
optical fibre which has length equivalent to an 
above mentioned micro capillary protruding 
from the end of a micro capillary. 

The optical fibre which performed above 
mentioning projection is arranged on the V 
groove of an above mentioned substrate. 

By fixing with an above mentioned cap, an 
optical coupling is performed to an above 
mentioned optical element, and it becomes. 
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[CLAIM 2] 

It is the optical module described in Claim 1 
item which is mounted in an above mentioned 
substrate, and the packaging of the above 
mentioned optical element and the above 
mentioned optical fibre by which the optical 
coupling is performed is perfomned by the resin 
mould, and becomes. 

[CLAIM 3] 

An above mentioned substrate is an optical 
module described in Claim 1 item which 
separates and grows into the object for the fibre 
mounting, and a micro capillary mounting. 



[ff*«4] 

itmm 5 ] 

[f»*«6] 



[CLAIM 4] 

Fixation of the optical fibre with the connector 
to the above mentioned micro capillary mounted 
in the above mentioned substrate heats an 
above mentioned module to a usage 
environmental temperature upper limit. Then, 
the optical module described by Claim 1 
performed by fixing to the inside of an above 
mentioned micro capillary by inserting fibre 
which removed the coated. 



[CLAIM 5] 

A optical module, in which the lead frame 
which consists of an optical element, the 
substrate in which the optical fibre was 
mounted, and a bonding lead, a die pad 
suspension and a die pad is provided. 

On an above mentioned die pad, the 
substrate in which the optical element and the 
optical fibre were mounted is arranged, and 
becomes. 

[CLAIM 6] 

An above mentioned die pad is an optical 
module described in Claim 5 item which has an 
at least one groove in that optical axis direction. 
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[CLAIM 7] 

The optical module described in Claim 5 item 
which has a step in an above mentioned 
bonding lead surface position and an above 
mentioned die pad surface position in the 
direction which the position of the above 
mentioned substrate surface arranged on an 
above mentioned die pad and the above 
mentioned bonding lead surface conforms. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 00 1] 



[0001] 



[TECHNICAL FIELD] 

This invention relates to the optical module 
which performs suitably the optical coupling of 
an optical element and an external connector. 
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[0002] 



hli^K^m^^ LAN \:L^:k 



[0 0 0 3] 



[PRIOR ART] 

In recent years, the application area of an 
optical communication has been enlarged to a 
subscriber network or LAN from main type. 

The size reduction of an optical transmitting 
and receiving module and the lowering of cost 
have been the essential problem. 

Moreover, the optical coupling of an optical 
element and the external connector needs to be 
performed efficiently. 

Optical module design which considered 
productivity among them for the reduction of the 
module mounting cost including component 
cost is required. 

The combination structure of the optical 
element of high accuracy and an optical fibre 
which considered passive alignment and 
unadjusted mounting is also essential. 

[0003] 

That the optical module which performs the 
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g ^ OPE94-39(1 994-08) element and an optical fibre is indicated to be 
\^tm^tiX\^^^i,(Dt>^hti by the technical disclosure OPE 94-39 (1994- 
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[0 0 0 6] 
[0 0 0 7] 



08) is known. 
[0004] 

A module consists of the ceramic package of 
three 11*7.6*3 mm. 

An optical fibre is mounted in a glass ferrule. 

The fibre end has projected from the ferrule. 

The optical coupling of the optical element is 
performed to the optical fibre arranged at the V 
groove of Si substrate. 

At the airtight process, a lid is put the fibre 
ferrule on a package after mounting fixation, 
and the resin sealing of that gap is performed. 

Only the block of a package side wall is 
performing fixation of a ferrule. 



[0005] 

The optical coupling of an above optical 
module and the fibre connector inserts the 
ferrule mounted in the sleeve incorporated In 
the connector at the module, and is completed. 



[0006] 

The push on connection of the fibre 
connector is performed with the clip beside a 
connector to a module. 



[0007] 



{%mtm9:\. ^ 0 t-r ^m. [problem addressed] 

^] ) There were the following problems in the 

lM^^(D%^\y'=>- •—Mz.\-t^ optical module of an above conventionally. 
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[0008] 

(1 ) Consideration was lacking about the cost 
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reduction of an optical module. 

The component main partss of an optical 
module are a ceramic package, an optical fibre 
butt type glass ferrule, a sleeve, an external 
connector connection mechanism, etc. 

Generally, the ceramic package is expensive 
by the wiring process inside a package, 
sintering operation of a ceramic, etc. 

Moreover, since a precision process is 
necessity, process cost increases a glass 
ferrule, a sleeve, etc. 

Furthermore, it is about 10 components and 
the cause of the increase of a lot of the number 
of components in cost. 
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[0009] 

As mentioned above, the above optical 
module had the problem with the high cost of a 
module. 

[0010] 

(2) Consideration was lacking about the 
mechanical reliability due to the heat of the 
optical fibre butt type glass ferrule of an optical 
module. 

Stress concentrates an optical fibre ferrule on 
the root of an optical fibre and a ferrule for the 
glass ferrule which projected the optical fibre. 

In other words, the differential thermal 
expansion of the package due to a usage 
environmental temperature difference and an 
optical fibre is produced. 

An optical fibre may break. 

Moreover, since it has the spring mechanism 
in connection of a module and an external 
connector, the possibility that the stress due to 
the spring the time of connector insertion and 
after connection breaks directly for the reason 
exerted on the root of fibre is large. 
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[0011] 

As mentioned above, the above optical 
module had the problem that the mechanical 
reliability due to the heat of an optical fibre butt 
type glass ferrule was bad. 

[0012] 

The following problems can be considered in 
the plastics module such as LSI package which 
substitutes the optical module of an above 
conventionally. 

[0013] 

(1) Compared with a ceramic or a metal 
package, since themnal conductivity of plastics 
is bad, its heat release of an optical element is 
bad, and cause durability degradation of an 
optical element. 



[0014] 

As mentioned above, an above plastics 
module has a problem with the bad heat 
dissipation of an optical element. 

[0015] 

(2) Since a mechanical strength deteriorates 
plastics compared with a ceramic or a metal 
package, rigidity may be weak and a crease 
may occur in the optical fibre inside a package 
by the bending. 



[0016] 

As mentioned above, an above plastics 
module has a problem with bad mechanical 
reliability. 

[0017] 

The first objective of this invention potentiates 
the cost reduction of an optical module, in order 
to solve an above problem (1). 

And an optical element and an optical fibre 
are to provide the optical module in which an 
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[0 0 18] 
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So 



[0018] 

The 2nd objective of this invention is that the 
optical module in which the improvement in the 
mechanical reliability due to a heat is possible is 
provided, in order to solve above problem (2). 



[0019] 

The third objective of this invention is that the 
optical module in which the improvement in the 
heat dissipation is possible is provided, in order 
to solve a problem (1 ) besides an above. 

[0020] 

The 4th objective of this invention is that the 
optical module which mechanical reliability can 
improve is provided, in order to solve problem 
(2) besides an above. 



[0 0 2 1] 



[0021] 



mm^m^i-^tc^o^m [solution of the invention] 

±fSll 1 <Z) @ 6ti^3fti55ci~5 '"^ order to attain the first objective, this 

^ ^^^t %y '"^vention provides an optical element, the 

^^yr^y<^m^x^t-^(D suppressing an above 

p^Tty T4/^^^^x.<^7^50c/^ mentioned optical fibre, the micro capillary in 

=^-Y:yy i^ BulS^t^r^^^^^ which the above mentioned optical fibre was 

WA^fitc^^ ^ n t:°y y inserted, and the above mentioned micro 

t . tufS"^-f P t:° y y capillary with the optical fibre with the connector 

• El^^tLS =1^-^ inserted and fixed. 

^yj.^yi^^^^ tutS-^^ ^ inserts in the condition of having made the 

t:°^ y t Wl'^(D^^^^ optical fibre which has length equivalent to an 

^7:^^-7^ y ^ n^A. ^'^ov® mentioned micro capillary protruding 

Ilrf Xl t I from the end of a micro capillary, 

t 7 y (7)5tWJ^ b^ffi Sitrct^ 3tjQ^g mentioned projected optical fibre is 

^'Cjf AL^ fijpS^ttJ Lfc^ty arranged on the above mentioned V groove of 

T ^ ^"^^tutSSSOtufE V?#± an above mentioned substrate. 

(c^SSg^its tij|S=^-r By fixing with an above mentioned cap, an 

optical coupling is performed to an above 
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:Lt 1:^X^0 ttllE^fe^^ t mentioned optical element, and it becomes. 
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[0022] 

Moreover, it mounts in an above mentioned 
substrate, and the packaging of the above 
mentioned optical element and the above 
mentioned optical fibre by which the optical 
coupling is performed, is performed by the resin 
mould, and they become. 

[0023] 

An above mentioned substrate is desirably 
separated into the object for the fibre mounting, 
and a micro capillary mounting, and it becomes. 



[0024] 

In order to attain the above 2nd objective, 
insertion * fixation of the fixing method of the 
optical fibre with the connector to the above 
mentioned micro capillary which mounted this 
invention in the above mentioned substrate is 
performed, and it becomes fibre which removed 
the coated within the above mentioned micro 
capillary after heating above mentioned module 
more than usage environmental temperature 
and. 

[0025] 

This invention is provided with the optical 
element, the substrate in which the optical fibre 
was mounted, and the lead frame which 
consists of a bonding lead, a die pad 
suspension, and a die pad in order to attain the 
above third objective. 

On a die pad, the substrate in which the 
optical element and the optical fibre were 
mounted is arranged, and becomes. 



[0026] 

In order to attain the above 4th objective, this 
invention has an at least one groove in the 
optical axis direction of an above mentioned die 
pad, and grows into it. 



01/10/01 



11/31 



(0) DERWENT 



JP9-152527-A 



DERWENT 



THOMSON SCIENTIFIC 



[0 0 2 71 



[0027] 

Desirably, it has a step In tlie above 
mentioned substrate surface arranged on an 
above mentioned die pad, and tlie direction 
which an above mentioned bonding lead 
surface position conforms, and it grows into an 
above mentioned bonding lead surface position 
and an above mentioned die pad surface 
position in it. 
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mi (a) 
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[Embodiment] 

Hereafter, a drawing 
embodiment of this invention. 



explains the 



[0029] 

Fig. 1 (a) is a top view of the optical module 
structure of the 1st embodiment due to this 
invention. 

Fig. 1 (b) is a side sectional view of the optical 
module structure of the 1st embodiment due to 
this invention. 

Fig. 1 (c) is a sectional view of the direction of 
the front of the optical module structure of the 
1 St embodiment due to this invention. 
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[0030] 

In Fig. 1, the optical module 101 provides an 
optical element 102, the optical fibre 103, the 
micro capillary 104, PD for monitorslOS, the 
substrate 1 06, the cap 1 07, the lead frame 1 08, 
the guide pipe 109, and the optical fibre 110 
with a connector. 

An optical element 102 is arranged on the 
marker for an optical element mounting 111 for 
doing the alignment of the optical element 102 
which made the center section of a substrate 
106 exist, and the substrate 106, and is being 
fixed by solder (1) 112. 

An optical fibre 103 is inserted in the 
condition of having made it protruding from the 
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end of the micro capillary 1 04. 

It suppresses witli the cap 107 which is fitted 
by the groove for the fibre mounting 113 of a 
substrate 106, and has the groove for the fibre 
pressing 114, and it is sealed and fixed with 
resin 115. 

Resin fixation of the micro capillary 104 is 
fitted and performed in the groove for a capillary 
mounting 116 of a substrate 106. 

The substrate 106 is being fixed to the 
position (die pad 123) of a lead frame 108 by 
solder (2)117. 

The substrate 106 fixed to the lead frame 108 
is fomried with mould resin 125. 

The optical fibre 110 with a connector inserts 
the fibre end which removed the coated in the 
micro capillary 104, and is being simultaneously 
fixed by photosetting resin 126 with the guide 
pipe 109 beforehand connected at micro 
capillary 104 end by the position linked to the 
optical fibre 103. 

The lead frame 108 consists of the die pad 
suspension 122 for supporting the die pad 123, 
and the die pad 123 which mounts a substrate 
106, in order to tell the heat generation of the 
electrode 119 of a substrate 106, the bonding 
lead 121 for wiring a wire 124, and the optical 
element 102 to the bonding lead 121 from the 
die pad 123. 

The electrode for input-output signals 119 of 
an optical element 102 is wired with the bonding 
lead 121 and the wire 124 of a lead frame 108. 
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[0031] 

The size of an optical element 102 is 
0.6*0.5*0.1 mm. 

It consists of InP type laser diode or an InP 
type waveguide type PIN photodiode with an 
oscillation wavelength of 1 .3 micrometers. 

The radiation angle of a laser diode is about 
40 degrees in horizontal and vertical. 



[0032] 

Optical fibres 103 are the length of 10 mm, a 
core diameter 10 micrometre, and a single 
mode fibre with an outer diameter of 125 
micrometers. 

[0033] 

A size is 0.99*10 mm in outer diameter (phi), 
and the micro capillary 104 has it the internal 
diameter (phi) of 0.126 mm. 

In order to make insertion of fibre simple, the 
ends inside a capillary spread out in the shape 
of a trumpet. 



[0034] 

T he size of a substrate 106 is 11.2*5.3*0.7 mm 
in the product made from Si. 

The groove for an optical fibre mounting 113 
is 75 micrometers in depth in the size whose 
aperture is 3*0.146 mm. 

The groove for a micro capillary mounting 116 
is 500 micrometers in depth in the size whose 
aperture is 5*1 .22 mm. 

Vapour deposition forms Au/Pt/Ti on the 
electrode for input-output signals 119 of an 
optical element 102, and the electrode for cap 
temporary fixation 123. 
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[0035] 

The size of a cap 107 is 4.6*3.3*0.7 mm in 
the product made from Si: 

The opening width of the groove 110 for an 
optical fibre pressing is 75 micrometers in depth 
in 0.153 mm. 

Furthermore, Si02 film is formed on it. 
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[0036] 

A lead frame 108 is Cu, it is alloy and Sn-Ni 
plating is given to the surface 

2 grooves 127 on the die pad 123 are formed 
by opening width of 1 mm, depth of 0.5 mm, and 
pitch 2.5 mm. 
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[0037] 

Solder (1) 112 consists of Au80-20Sn with a 
thickness of 3 micrometers. 



[0038] 

Solder (2) 117 consists of Sn95-5Sb with a 
thickness of 5 micrometers. 
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[0039] 

Resin 115 and 118 consists of epoxy type. 



[0040] 

Mould resin 125 consists of epoxy type. 
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[0041] 

The substrate 106 in the optical module of the 
1st embodiment and the groove production 
method of a cap 107 are explained. 

The groove of a substrate 106 performs the 
simultaneous process of the groove for an 
optical fibre mounting 113, the marker for an 
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optical element mounting 111, and the groove 
for a capillary mounting 116. 

The simultaneous process of the groove for 
the fibre pressing 114 of a cap 107 is performed 
with the groove of a substrate 106. 

First, Si substrate (100 coats) is thermal- 
oxidationised, and Si02 film is made to form. 

Next, Si is etched by KOH aqueous solution, 
doing that as a mask after forming Si etching 
mask pattern for an optical fibre mounting by 
the etching of a photolithography graphy and 
Si02 film. 



[0042] 

The production method of the optical module 
of the 1st embodiment is explained using Fig. 2. 

First, at step 31, a groove is formed a lead 
frame 108 on the die pad 123 by the press 
stamping, and a step is formed on the die pad 
123 and the bonding lead 121. 

And, the substrate 106 produced by the 
above mentioned method is fixed to the above 
mentioned lead frame 108. 

Next, a position is joined at step 32 to the 
marker for an optical element mounting 111 
which has formed the optical element 102 on 
the substrate 106, and it fixes by solder (1)112. 
And, the optical fibre 103 inserted in the 
condition of having made the groove for the 
fibre mounting 113 of the above mentioned 
substrate 106 protruding from the end of the 
micro capillary 104 is arranged at step 33. 

It suppresses in the groove for the fibre 
pressing 114 currently formed on a cap 107, 
and it fixes by resin 115. 

In addition, the optical fibre 103 and the micro 
capillary 104 are unfixed. 

And, the capillary 104 is also simultaneously 
mounted in the fibre solid scheduled time of an 
above mentioned step, and the groove for a 
capillary mounting 116 of a substrate 106 at 
step 34. 

Here, a capillary periphery is fixed to a 
substrate 106 by resin 115. 



01/10/01 



16/31 



(C) DERWENT 



DERWENT 

JP9-152527-A 

THOIVISON SCIEMTIFIC 



t°yv 1 0 4hmm:im^^ti 

^ii^S^l 0 6i:immi 1 5 

1 1 9 tyr^yv'^yvv-h'i 

2 i^y^-^ri 24 -eiB^ii- 

y — A 1 0 8{C@SL 

fcStg 10 6 ^^-/i- K^Ig 1 
2 S^ff^-rSo *^(-^ ^-ry 

^^^1 1 Oti. M^l^ibfc 

7^1 0 4(c:}f AL. 3t7T^ 
1 0 3 i:SicLfc|ig-ei^i6 
^^i^Dr^r^f^y 1 0 45fe« 

1 0 9 tmmiztftmmmi 2 
0 iTi^^^-rSc 



The electrode for an optical element drive 119 
and the bonding lead 121 are wired with a wire 
124. 

Furthermore, the substrate 106 fixed to the 
lead frame 108 is formed at step 35 mould resin 
125. 

Finally, the optical fibre 110 with a connector 
inserts in the micro capillary 104 the fibre end 
which removed the coated, at step 36, and it is 
simultaneously fixed by photosetting resin 126 
with the guide pipe 1 09 beforehand connected 
at micro capillary 104 end by the position linked 
to the optical fibre 103. 

An optical module 101 is perfected. 
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[0043] 

The cost reduction due to a component is 
possible since the number of components can 
be reduced to about 6 pieces by providing an 
optical element, the substrate in which the 
optical fibre was mounted, the cap for 
suppressing an above mentioned optical fibre, 
the micro capillary in which the above 
mentioned optical fibre was inserted, and an 
above mentioned micro capillary with the optical 
fibre with the connector inserted and fixed 
according to the 1st embodiment. 



[0044] 

Moreover, the cost reduction is still possible 
by usage of the reasonable component of a 
micro capillary (¥200/piece) to the component 
with expensive an external connector spring 
connection mechanism, a sleeve (¥800/piece), 
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etc. 



[0045] 

Furthermore, it inserts in the condition of 
having made the optical fibre which has length 
equivalent to an above mentioned micro 
capillary protruding from the end of a micro 
capillary. 

An above mentioned projected optical fibre is 
arranged on the above mentioned V groove of 
an above mentioned substrate. 

Because the diameter of an optical fibre is as 
thin as 125 (phi) micrometers by fixing with an 
above mentioned cap, the V groove etching 
depth is as few as 65 micrometers, and since 
the amount of side etchs is controllable to 1 
micrometer or less, the forming accuracy of a V 
groove substrate improves and the optical 
coupling of an optical element and the optical 
fibre can be done accurately. 

[0046] 

And, the optical fibre (full length of 10 mm) 
made to protrude 3 mm from a capillary (full 
length of 10 mm) is fixed to a substrate by fixing 
only the optical fibre inserted in the micro 
capillary to a substrate. 

Since a capillary and an optical fibre are 
unfixed, because they can make stress free the 
insertion part to the micro capillary of an optical 
fibre, since the thermal stress due to 125 
degree C of the temperature changes of solid 
scheduled time hardly generates it, they can 
prevent fracture of an optical fibre. 



[0047] 

Fibre with the connector which removed the 
coated within the above mentioned micro 
capillary after heating an above mentioned 
module more than usage environmental 
temperature is inserted, and it fixes by 
photosetting resin. When a substrate (Si 
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thermal expansion coefficient:2.5*1 0-6) 
expands and the optical fibre (Si02 thermal 
expansion coefficient:0.35*10-6) position in a 
micro capillary heats from the time of normal 
temperature to 175 degree C relatively in the 
direction of an optical element of an optical axis 
especially more, about 2 micrometers is move. 

For this reason, in normal temperature, a 
press of 28gves is added by combination of the 
optical fibre and fibre with the connector which 
the optical fibre inserted in the capillary, after 
fixation of fibre with a connector. The stable 
optical coupling is made. 



[0048] 

Moreover, the optical element, the substrate 
in which the optical fibre was mounted, and the 
lead frame which consists of a bonding lead, a 
die pad suspension, and a die pad are provided. 

The substrate in which the optical element 
and the optical fibre were mounted can arrange 
a lead frame by a reel shape to a production 
facility by arranging on a die pad. 

Because a flow operation is possible, since it 
can mount in a substrate, an optical element, an 
optical fibre, and order, assembly productivity of 
a module improves. 

Moreover, since a thermally conductive 
sufficient substrate can be passed through and 
the heat generation of an optical element can 
be escaped to the lead frame made from Cu 
alloy with still sufficient thermal conductivity, the 
heat release efficiency improves. 



[0049] 

Furthermore, since the deformation 
resistance to the bending of an optical axis 
direction can be enlarged by complicating a 
cross-sectional shape by forming an at least 
one groove on the optical axis direction of an 
above mentioned die pad, fracture of an optical 
fibre can be prevented. 



01/10/01 



19/31 



(C) DERWENT 



JP9-152527-A 



DERWEIMT 
^ 



THOMSON SCIENTIFIC 



[0 0 5 01 

y mffi^iBt-^ 7 0 0 M m(D 
(J?^ 7 0 0 Mm) t^K^xV 

[0 0 5 1 ] 



[0 0 5 2] 

-efoSo lai (c) fi^^pjic 

[0 0 5 3] 

0 1 fi. )t^^2 0 2 )t7 



[0050] 

Desirably, about 700 micrometer step is 
provided to an above mentioned bonding lead 
surface position and an above mentioned die 
pad surface position in the above mentioned 
substrate surface arranged on an above 
mentioned die pad, and the direction which an 
above mentioned bonding lead surface position 
conforms. Because a substrate (700 
micrometers in thickness) and the bonding lead 
surface come to the surface, since the wire 
bonding to a bonding lead can be wired by the 
shortest from a substrate electrode by this, the 
stable electric operation is possible. 



[0051] 

According to the above 1st embodiment, the 
cost reduction of an optical module is 
potentiated. 

And an optical element and an optical fibre 
perform an optical coupling accurately. 

The above mentioned effect is expectable. 

Moreover, the improvement in the heat 
release efficiency and mechanical reliability are 
improved. 

The above mentioned effect is expectable. 
[0052] 

Fig. 3 (a) is a top view of the optical module 
structure of the 2nd embodiment due to this 
invention. 

Fig. 3 (b) is a side sectional view of the optical 
module structure of the 2nd embodiment due to 
this invention. 

Fig. 1 (c) is a sectional view of the direction of 
the front of the optical module structure of the 
2nd embodiment due to this invention. 



[0053] 

In Fig. 3, the optical module 201 provides an 
optical element 202, the optical fibre 203, the 
micro capillary 204, PD for monitors205, 
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substrate (1) 206, substrate (2) 225, the cap 
207, the lead frame 208, the guide pipe 209, 
and the optical fibre 210 with a connector. 

An optical element 202 is arranged on the 
marker for the optical element mounting 211 
made the center section of substrate (1) 206 
exist, and is being fixed by solder (1 ) 212. 
An optical fibre 203 is inserted in the condition 
of having made it protruding from the end of the 
micro capillary 204. 

Substrate (1) It suppresses with the cap 207 
which is fitted by the groove for the fibre 
mounting 213 on 206, and has the groove for 
the fibre pressing 214, and it is sealed and fixed 
with resin 21 5. 

Resin fixation of the micro capillary 204 is 
fitted and performed in the groove for a capillary 
mounting 216 of substrate (2) 225. 

Substrate (1) 206 and substrate (2) 225 are 
being fixed to the position (die pad 223) of a 
lead frame 208 by solder (2) 217. 

Substrate (1) 206 and substrate (2) 225 
which were fixed to the lead frame 208 are 
covered with the socket 227 bonded by resin 
226. 

The optical fibre 210 with a connector inserts 
the fibre end which removed the coated in the 
micro capillary 204, and Is being simultaneously 
fixed by photosetting resin 228 with the guide 
pipe 209 beforehand connected at micro 
capillary 204 end by the position linked to the 
optical fibre 203. 

The lead frame 208 consists of a bonding 
lead 221, a die pad suspension 222, and a die 
pad 223. 

The electrode for input-output signals 219 of 
an optical element 202 is wired wire 224 with 
the bonding lead 221 of a lead frame 208. 
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[0 0 5 4] [0054] 

o;? 3. — yu 2 0 1 (D^^ffa The each part goods of an optical module 201 
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[0 0 5 5] [0055] 
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mtr, p^"+ll. 4X7. 9X 

2. 4mmfe5o 



[0 0 5 8] [0058] 

2 ^M(Djf^M(D%^-yzi.-' The production method of the optical module 

/V(Z>{^J55c;^?i ^EI 4 V'Tlfe ^'^'^ second embodiment is explained using 

Fig. 4. 

First, at step 41, a groove is formed a lead 

, ^ , ^ frame 208 on the die pad 223 by the press 

7)DX(c ct *9 ^-Y^^ y h 2 2 3 stamping, and a step is formed on the die pad 

It^ff^^L. y<y K 2 2 3 223 and the bonding lead 221. 

t y - K 2 2 1 And, substrate (1) 206 and substrate (2) 225 

^^^Mf^'t^o tuts are fixed to the above mentioned lead frame 

y - U-i^ 2 0 8 lZ.m^R 208. 

( 1 ) 2 0 6 i: ( 2 ) 2 2 ^ Position is joined at step 42 to the 

y/iTf- "T^^rker for an optical element mounting 211 

b ^KaET^c ^^yy ^^-^^ j^^^ formed the optical element 202 on 
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4 2-e\ ^m^2 0 2^mm 

(1)2 0 eimi^Lxh^it 

^"^-mm-^-^ 2 1 1 Kitm 

^^ip^. ^ffl ( 1 ) 2 121? 

3 ^\ tfJlES^ ( 1 ) 2 0 6 
7T^/-^^ttm2 1 sd^-r 
Pdr-Y t°7 y 2 0 4(DM;ii> 

77^/^2 0 3^SBttL. ^-t 
5/7°2 0 7 ^C^^t-CV^2)7T 
^^<J¥$;iffift2 1 4 t'Jf ^ 

Mig2 1 
#3\ 7t77-r/^2 0 3 t-^^i:^ 

n^r^ y 2 0 4(i7|^@^T' 

^B#, (2) 2 2 5(7):3r^ 

t°7y^icTO2 1 QK^^if 
7 y 2 0 4 'blRlH^t-^ft^tLT 

m^mw. (2) 2 2 5icmm2 

1 5 -e@^i-5o Tt^^^Pibffl 

mm2 1 9 <^7K:/7=V^-^y- 
K221^!7-1'•¥224 -eiE^ 

y — A2 0 s^T'y 
9 0° ftlf 5„ S^I (1) 2 0 

6 ^S*^ (2) 2 2 5ji|l{^1t 
!i2 2 6 ^m*^. y<5r^y h 2 

2 y^^ALnmidi+jt-t-So 

^xyr4 6-C% 3;^'. 

^^{^#3^:77^/^2 1 Ofi. 
MaSr^5fe Lfc 7 T ^ /^5feiS^ 
•r-ri:^ndrJpt°7 y 2 0 4(^^ 
AU. )fe7r'l'/^2 0 3 i^gl 

7 y 2 0 4 3fe^ES(::^^LT43V^ 
/c:;yV K/^V7°2 0 9 <>;|110#}c 
)t?M«flg2 2 8-C@^^tL. 
^^v^a-/V2 0 1 d^^J^ScI" 



substrate (1) 206, and it fixes by solder (1 ) 212. 

And, tlie optical fibre 203 inserted in the 
condition of having made the groove for the 
fibre mounting 213 of an above mentioned 
substrate (1) 206 protruding from the end of the 
micro capillary 204 is arranged at step 43, and it 
suppresses in the groove for the fibre pressing 
214 currently formed on a cap 207, and it fixes 
by resin 215. 

In addition, the optical fibre 203 and the micro 
capillary 204 are unfixed. 

And, the capillary 204 is also simultaneously 
mounted in the groove for a capillary mounting 
216 of the fibre solid scheduled time of an 
above mentioned step, and substrate (2) 225 at 
step 44. 

Here, a capillary periphery is fixed to 
substrate (2) 225 by resin 215. 

The electrode for an optical element drive 
21 9 and the bonding lead 221 are wired with a 
wire 224. 

Furthermore, at step 45, it bends 90 degrees 
so that a lead frame 208 can be inserted in a 
printed circuit board etc. 

After applying resin 226 to substrate (1) 206 
and substrate (2) 225 periphery, a socket 227 is 
inserted and it seals doubly. 

Finally, the optical fibre 210 with a connector 
inserts in the micro capillary 204 the fibre end 
which removed the coated, at step 46, and it is 
simultaneously fixed by photosetting resin 228 
with the guide pipe 209 beforehand connected 
at micro capillary 204 end by the position linked 
to the optical fibre 203. 

An optical module 201 is perfected. 
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[0 0 5 91 

±iE^ 2 mM(Dm 
s« (1) t^m 

(1) t 

<pfj:<mm (1) 



(2) 

mm (2) ^ 

(D 7 r ^ ^"^^1^ 



[0 0 6 0] 

(Dx\ h^^M'^mm^j: 

[0 0 6 1] 

^ 1 mmmm(D^j} 

[0 0 6 2] 



[0059] 

Because a substrate (1), the substrate (1) 
which a groove depth differs from by doing 
substrate (2) as another component, and 
substrate (2) do not need to be formed 
simultaneously and it does not need to etch 
more than necessity according to the above 2nd 
embodiment, the quantity of a side etch can 
process further accurately the groove for the 
fibre mounting on the substrate (1 ) few. 



[0060] 

Moreover, since the optical element which 
performed substrate in the centre arrangement 
by Inserting and performing the resin sealing of 
the socket at the substrate linked to the lead 
frame is a double sealing which covers the 
periphery of a substrate further, beforehand in 
addition to a cap sealing, an optical element can 
prevent degradation of a durability further. 

Moreover, because a complicated mould 
operation is not needed, since cost erasure 
expense such as a mould die and an 
installation, can be suppressed, cost of a 
module can be reduced. 



[0061] 

According to the above 2nd embodiment, an 
optical element and an optical fibre are made to 
combine further accurately in addition to the 
effect of the 1 st embodiment. 

The above mentioned effect is expectable. 

Moreover, an effect is in the cost reduction of 
a module. 



[0062] 



[EFFECT OF THE INVENTION] 

According to this invention, there are 
following effects. 



the 
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[0 0 6 3] 

•So 



[0063] 

(1 ) Inserting in tlie condition of having made 
the optical fibre which has length equivalent to a 
micro capillary protruding from the end of a 
micro capillary. 

A projected optical fibre is arranged on the V 
groove of a substrate. 

By fixing with a cap, fracture prevention of an 
optical fibre furthermore the cost reduction of an 
optical module and optical coupling accuracy 
reduction prevention of an optical element and 
an optical fibre can be achieved. 



[0 0 6 4] 
[0 0 6 5] 

{zmm^f- t%y 7 

[0 0 6 6] 

t\-t. %y7-{ y<(DmVi±t^ 

[0 0 6 7] 

^ y - Y^m\iLW.t^^^< 



[0064] 

(2) Stabilisation of an optical coupling can be 
attained by fixing by photosetting resin inserting 
the optical fibre with the connector which 
removed the coated within a micro capillary, 
after heating more than module usage 
environmental temperature. 



[0065] 

(3) The substrate in which the optical element 
and the optical fibre were mounted can achieve 
assembly automation of an optical module, and 
the improvement in the heat release efficiency 
of an optical element by arranging on a die pad. 



[0066] 

(4) Forming at least one groove on the optical 
axis direction of a die pad can achieve fracture 
prevention of an optical fibre. 



[0067] 

(5) Electric stabilisation can be attained by 
forming a step on a bonding lead surface 
position and a die pad surface position in the 
substrate surface arranged on a die pad, and 
the direction which a bonding lead surface 
position conforms. 
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[FIGURE 1] 

Optical module structural drawing showing 
the 1st embodiment due to this invention. 

[FIGURE 2] 

Explanatory drawing of the optical module 
structure production method of the 1st 
embodiment due to this invention. 

[FIGURE 3] 

Optical module structural drawing showing 
the 2nd embodiment due to this invention. 

[FIGURE 4] 

Explanatory drawing of the optical module 
structure production method of the 2nd 
embodiment due to this invention. 



[EXPLANATION OF DRAWING] 

101, 201... optical module, 102, 202... optical 
element, 103, 203... optical fibre, 104, 204... 
micro capillary, 105, 205... monitor PD, 106, 
206... substrate (1), 108, 208... lead frame, 
109, 209... guide pipe, 110, 210... the optical 
fibre with connector, 1 1 1 , the marker for a 21 1 ... 
optical element mounting, 112, 212... solder (1), 

113, 213... the groove for the fibre mounting, 

114, 214... the groove for the fibre pressing, 

115, 215... resin, 116,216... the groove for a 
capillary mounting, 117, 217... solder (2), 118, 
218... resin, 119,219... the electrode for input- 
output signals, 121, 221... bonding lead, 122, 
222... die pad suspension, 123, 223... die pad, 
124, 224... wire wiring, 125... mould resin, 225... 
substrate (2), 226... resin, 227... socket, 126, 
228... photosetting resin, 127, 229... lead frame 
groove. 
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mm. 117, 217 --^m 

(2), 118, 2 1 8---1tlB, 
119. 2 1 9--AliiM^^m 
12 1, 2 2 1 ■•■y^l^y' 
^^i^y— Ks 1 2 2, 2 2 2 
-y^y^y Kft "9, 12 3, 2 
2 3- -y^y<'y K, 12 4, 2 
2 4 •■•!7-l'ir@B,^, 1 2 5---^ 

-/i-mm. 2 2 5--M(2), 

2 2 6---«, 2 2 
h, 1 2 6, 2 2 8---3t5j!{b^lf 
1 2 7, 2 2 9"-y - 

[mi] [FIGURE 1] 
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Figure 1 
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[FIGURE 2] 
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31 : Process of lead formation and substrate fixation 

32: Process of fixation of optical element alignment 

33: Process of the optical fibre fixation and Sealing 

34: Process of capillary fixation and Wire wiring 

35: Process of resin mould and lead bending 

36: Process of the optical fibre connection with connector 



[03] 



[FIGURE 3] 
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[FIGURE 4] 
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41 : Process of lead formation and substrate fixation 

42: Process of fixation of optical element alignment 

43: Process of the optical fibre fixation and Sealing 

44: Process of capillary fixation and Wire wiring 

45: Process of lead bending and socket insertion 

46: Process of the optical fibre connection with connector 
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